Warped products provide a rich class of physically significant geometric objects. The existence of compact Einstein warped products was questioned in Besse (1987 Einstein Manifolds, section 9.103). It is shown that there exists a metric on every compact manifold B such that (non-trivial) Einstein warped products, with base B, cannot be constructed.
Introduction
Warped product construction is a construction in the class of Riemannian manifolds that generalizes direct product. This construction was introduced in [4] where it was used to construct a variety of complete Riemannian manifolds with negative sectional curvature. Warped products have significant applications, in general relativity, in the studies related to solutions of Einstein's equations [1, 2] . Besides general relativity, warped product structures have also generated interest in many areas of geometry, especially due to their role in construction of new examples with interesting curvature and symmetry properties cf [3, 5, 6, 9] . 
where If the warping function 'f ' is constant then the warped product B× f F (up to a change of scale) is a (global) Riemannian product, which we call as trivial warped product.
The reader is referred to [3, 9] for the fundamental results and properties of warped products.
A Riemannian manifold (M m , g) is said to be Einstein if its Ricci curvature is a constant multiple of g. The notion of Einstein manifolds coincides with manifolds of constant curvature for m 3, but Einstein manifolds constitute quite a large class in higher dimensions. Many new examples of Einstein manifolds have been obtained using warped products, cf [3] . Einstein warped products, due to their useful curvature and symmetry properties, provide a rich class of examples of practical interest in Riemannian as well as semi-Riemannian geometry. Yet there are no known examples of (non-trivial) compact Einstein warped products. This is what was questioned in [3, section 9.103]: Can a (non-trivial) compact Einstein warped product be constructed?
The purpose of this letter is to study this conjecture about non-existence of (nontrivial) compact Einstein warped products and to show that there exists a metric on every compact manifold B, such that a (non-trivial) Einstein warped product M = B× f F cannot be constructed.
Main result
We begin by proving some necessary conditions for the existence of (non-trivial) Einstein warped products with compact base. The above necessary conditions yield the following non-existence result for compact Einstein warped products. Proof. For one-dimensional base with any metric, Scal B ≡ 0. Every two-dimensional manifold admits a metric of constant curvature. Every compact manifold of dimension at least 3 carries a metric of constant negative curvature [8] . Using proposition 2.1 and the above facts complete the proof.
The question of existence of compact Einstein manifolds has also been addressed recently in [7] , where it is shown necessarily for these manifolds to have positive scalar curvature.
